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1. An optical device, conprising a laser diode 
having a ridge waveguide located above an active layer, 
and having a distributed reflector in the form of a 
lattice of individual elements, wherein the elements 
are arranged in a two-dimensional array on either side 
of the ridge waveguide. 

2. An optical device as claimed in claim 1, 
wherein the distributed reflector comprises a structure 
in material above the active layer on either side of 
the ridge waveguide. 

3. An optical device as claimed claim (l)' or 2, 
wherein the two-dimensional array ±s/i.n a plane 
parallel to the active layer and^^d^ends to a depth 
comparable to that of the act i;i/e layer . 

4. An optical device a/^claimed in claim (l), 2 or 
3, wherein the individua^/^lements are holes. 

5. An optical device as claimed in claim 4, 
wherein the holes are arranged in a hexagonal array. 

6. An optical device as claimed in claim 4, 
wherein the holes are arranged in a square array. 

7. An optical device, as claime^in one of claims 
Sjto 6, wherein the holes extend tcyS depth comparable 
to that of the active layer in a d^ection that is 
perpendicular to the plane paral^l to the active 
layer. 

8. An optical device, afC claimed in one of claims 
® to 6, wherein the holes e^ end to a depth comparable 

30 to that of the active lay^ in a direction that is not 

perpendicular to the pl^e parallel to the active 
layer. 

9. An opticalydevice, as claimed in one of claims 
^ to 8, wherein th^holes are regions of different 

35 refractive indejyfco that of the device structure. 

10. An op^iical device, as claimed in one of 

AMENDED SHEET 



25 




^M^ti^m^ 



"H.;. iT.S nrd[! ^1 ff ..B ^rr?! 



3^^ 



-7- 



10 



15 



20 



25 



claims^ to 9, wherein the holes are re^<6ns of 
different gain or loss to that of the ydfevice structure 

11. An optical device, as cla^lfed in one of 
claims^ to 10, wherein the disti?^uted reflector does 
not pierce the active region. 

12 . An optical device/^ as claimed in one of 
claims^ to 10, wherein t|fe distributed reflector 
partially pierces the s^etive region. 

13. An optical^evice, as claimed in one of 
claims ^ to 10, w|^ein the distributed reflector fully 
pierces the active region. 

14. Ai^i^tical device, as claimed in any5> 
preceding affkim , wherein the distributed reflector is 
within device. 

15. An optical device, as claimed in claim 14, 
wherein the distributed reflector is within a pumped 
region . 

16. An optical device as claimed in claim 14, 
wherein the distributed reflector is within an un- 
pumped region. ^ 

17. An optical device as^^tfaimed in any preceding 
claim, with means for vary^^agthe electrical bias or 
biases applied to the d^f^xce to obtain efficient 
optical emission irj/<iingle wavelength operation. 

18. An optical device, as claimed in claim 17, 
wherein the emission wavelength may be 

cont rol 1 ed/ tuned . 

19. An optical device, aa^^ee^med in any Q) 
preceding claim, which is^^iattfegrated with separate 
amplifying, absorbdjag'^^r passive sections. 

20. An optical device, as claimed in claim 19, 
where the amplifying or absorbing sections have 
gain/loss modulation. 

21. An optical device, asp^^med in any^J^ 
preceding claim, with means being pulsed by gain 
switching, Q-switching o^^s^de- locking techniques. 
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